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FOREWORD 


Jie repor, Cetails tne porforminpee uf the payloed system during 
the Gecretioncl phase of tne Progrardnicns Test Venicle 1628. 


Leochueed Missiles aud Sosee Cernpany has the responsibility for 


: - a . - a t 1 
evotouiune poyloat performane. under the 'Level-of-Eifort" and "J' 
nee en aa ae aes pe 

Jrts dosutsent js the fina? payload test and performance cvaluation 
repocty de: Migs ioe? 1065-2 and 1953-2 which was launched on 26 September 
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INTRODUCTION 


This report presents the fincl performance evzluation of Missions 
1025-1} and 109-2 of the Corona Program. The purpose of this repo 
jv wo defin. the performance characteristics of the J-36 pzyload system 
and to i¢ortify the souree of in-flight cnomanes, 


Theo perfo:mence eveluution wes jointly conducted by representatives 
S Jachkhevd Missiles and Space Company (LMSC) and ITER at the 
eae ao MYC and APSPPF, The off-line evaluation using Corona 
engope coring p Ey EDS pcquired over the United States was performea 
at the ticheidual comrectors plants. 


The quantitative data uscd for this report is obtained from govern- 
meyy Ones OS: The diffuee density data, and MTF/AIM resolution 
omc precnecd ts APSDPH. dhe vehic - attitude error valucs, fraric 
correlation ciecs are ede at NDIC so supply the Processing 
Suniinate ceperts paubiisued. by 






Computer programs devcleped by A/P are utilized to calculate and 
plot tic frequenes distribution of the various contributors to image smear 
to peripit analysis end corre)stion of the conditions of photography to tae 
inforuaiio:: Content aud quality of the acquired pictures. Computer 
enolwsis of the exposure, processing end ilumination date provices the 
necessary dete to analyze the exposure criteria sclected for the maissijon. 
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SECTION 1 


SYSTEM PERFORMANCE 


A, MISSION OLJECTIVES 


The pzeyload scction of Mission 1035, placed into orbit by Fugh Test 
Vehiele £1620 and LV+42A booster #477, consisted of two panoraniic cameras, 
two Stellur-Index cumeras, two Mark 54 recovery capsules and a Space 
structure to enclose the cameras and provide mounting surfaces tor all 
a cite. Wigure 1-1 presents an inboard profile of the J-36 pay load 

systeres. This Coroze "J" system is designed to acquire search and recon- 
naissonce Photograpiy of selecied areas of the earth from or bital aliitudes, 
The plerned mission, was two, 5 dey photographic periods with no adcaciiveate 
period, | "a 


P33 MISSION DESCRIPTION 


Jne puylogsé was launched from Vandenberg Air Foree Basc (VATB) 
at 2:05 4% (14)4:05 PDT) on 20 September 1966. Ascent ana injection were 
nuerrtucl and ‘the acnieved orbit was within nominal tolerances, Tracking 

wie commeid support wes cfie — by the Air F he Cor 























urider central cont: 
enter at Sunnyvaie, la. Mission 1035-1 con- 
sisted of a & day operation and was completed by air recovery on 25 September 
19686, Niistion 1035-2? was completed with an air recovery on 30 September 
1266 iellowing a & day photogreytic operation. 





The cornperison of tre planned and actual orbit parameters js tabulated 
as follows: | 


ORBITAL PARAMETERS 








Orbit 1 Orbit 120 
Parameier Predicted Actuals 
Pericd (Min. ) 91.06 9G, 601 
Porigree (N.M,) 99.6 100.718 
Apogee (NM, ) 254.9 238.820 
Inclination (Deg, ) 85.00 85.054 
Perimoc Latitude (Deg. N.) 1& | . 780 

lorentricity 0.0215 9.01915 
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PANORAMIC CA MERAS 


The instruments operated normally throughout both rnissions. The 


‘photo quelity wes execllent. The average cloud cover was 30% on the -1 mission 
and 40%. on the -2, 


The horizon camera was not veiled, but reposted as slight!s over- 


exposed on the sun Side of the vehicle. 


D. 


leesi 


h, 


Cunlni 


STPVAAR-IN DEN CAMERAS 


Boi units uperuted satisfactorily. Each stellar forinat contained at 


Ii star duiages, The index caicra produced good photo quality. 


OVHTER SUPSYSPEMS 


ay 4 


The cluck instrumentation, command, pressure meke-up and thermal 


a] 
r 


wosesamns performed salisfeciorily. 
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SECTION 2 | 


PRE-FLIGHT SYSTEMS TESTS 


LNVIRONSIENTAL TESTING 


Test Objcetive 


As a standard procedure, the J payload sysiems are subjected to 
thermal/a)titude environmental testing which simulatcs orbital 
environment, One of the purposes of this test is to demonstrate 
{he system susecpiibility to corona discharge. Such discharge 
fugs the film thus dem aving tac operational photography. 


Test Suminary 


The J- $6 sysien. wae iesicd in the H{VOS chamber during the 
period 13-21 April, Nearly 16,000 feet of payload was cycled 
thraush each system in simulated cemplete "A" and “B'' missions, 
Intern:! system pressures as low as 1,0 microns were recorded 
and provided adequate demonstrations of Corona characteristics, 


The J-36 system 15 the first with "pan-gecmetry" modifications 
to be tested ai A/P. The main features of these modifications on 
ihe payload are small reference or fiducial spo.s exposed through 
holes in the rails, end three lines expcsed through coilimaters . 
on the main cells indicating IMC displecement. 


The main instruments showed good to excellent recording of all 
data, excluding the PG features described ahove. Horizon camera 
functioning appeared normal throughout, Both instruments produced 
minor Gorena from the input metering rollers at low pressure 
starts. The condition was well within the acceptance standcrds.. 
Cut and wrap funmions between "A" and "B" missions produced no 
defects on the payload. Scratching from rails and scan head rollers 
was Within the normal range en both instrements, Some unidentified 
and relatively severe scratches of an apparently random nature 
appear on the slzve payload. Since the scratches appear during the 
"KR" mission as well as the ''A'' mission, it is demonstrated that 

the often blamed meim payload chute was not the cause,. 





Al) dats recosding in beth steller/index units was acceptzuble,. 
Both stellar films showed minor Corona marks that are 
acceptabie for flighi. Thelindex films showed no Corona 
marning., Smell plus density streaks were noted in some a 
mission £icllar formats. Tne condition docs now eprear to bee 
fligist hezard, bui the ceuse lz no. known end invesiigatie: is 
contiriine. The "BR" missio.. stellar filma shows evidence of 


e* 
several instances of shutter foilure in the open position. This 
condition is not ecceptable for flight. The reseau plate of 
this stellar wait appeared to have a large number of foreign 


particles and it was cleaned. 


The pan pewnetry featurcs of the J- 36 system cannot be 
adequately cvaluated ci the basis of data presendy available. 
Idew ly, the rail hole images should be cireuler, ubout 40 
microas in disineter, ene of high density with sharp edges. 
In actual practice, considerable variation mnay be toleraicd if 
reference points can be ideniified with sufficient accuracy. 
Prom the defined characteristics of the rail hole images, it 
appears tnol variations in the placement of cross hairs on any 
imege should not cvceed five microns from a meen location. 
This criterion has been used to subjectively evaluate the rail 
hoic iriages of the J-36 camcras. 


Images of zl) rail nolcs on both instruments were detected on 
the teat film. On master camera No, 188, the hole images on 
the data bleck edgc were acceptable cxcept for the first two and 
last one (counting in the direction of scan). At the timing mark 
edge, the first, as well as the Jesi seven hole images are poor. 
On slave camere £189, there are ver; few hole images of good 
quality. In general, the datu block edge is better than the timing 
mark cdgc, It is estimered that the probable error in placing a 
cross hair on some hete images would be in the order of 20 
microns. 

Both cameras recorded comtinuous IMC traces. Some variation 
in density and width of thesc traces is noted. Slight oscillations 
in the traces were also noted, however, there are no present 
means for distinguishing an instrumentation defect from a system 
characierisiic in this case. 
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It is concluded thai basic J system functions were performed 
satisfactorily except for the stellar shutter failure on unit 

No, D-96. To the extent that the PG functions presently can 

he evaluated, it is concluded thet master unit No. 188 per- 
formed acceptubly, bul thet rail hole images on Unit No. 18% 
had to be improved fer saceeptabie photogrammetric application, 
These hole images were adjusted to an acceptable coiusionm in 
subscqueri? atmospheric tests. 


The parioremic camera operation was normal, The .cvcle 
raics ave shov.n in Sable 2-1. 


The clock system perfermance was acceptable, Sec Table 2-2. 
The pressure ranke-up system operation was Setisfactory. 
The ges depletion rate was 7 lbs./min, on the -1 mission and 


8.1 Jobs, /min. on -2 rnission, 


PRESSURE PHOFILE (Microns) 


-] Migsio:: | PMU ON PMU OFF 
Pressure (Prior te Cemera ON) 4 2 
Pressure (A: Camera OFF) 44 7 


(I.owest point) 
-2 Mission 


Fressure (Prior to Camcra ON) ] : 1 


Pressure (At Camera OFF) 43 6 
(Lowest point) 
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The thermal] environment was normal: 





; Oo i , 
Avcrage Panoramic Instruj:ent Temperaturcs (Ir) (Tnermocouple) 





-1 Mission Master Slave 
Day High Low High Low  Beic Angie © 

1 | 100 71 90 71 53 
2 86 — 69 76 60 Sc 
3 . 94 76 B4 69 53 
4 77 70 73 62 0 

-2 Mission Master Slave 

Day High Low = High = Low, 
] 76 66 75 64 
rl 80 41 79 76 
3 76 72 75 72 
nN. RESOLUTION TEST 


Resolution and theodolite tests were performed on 190 May 1966. Results 
of the thru-1tocus resolution testis of pan instruments 188 and 189 show the 
following churecteristics: 


Master Pan Instrument No. 168 


? , 
Maximurn high contrast resolution 180 lines/raim at 0, 000 
focal position. 


Maximum low contrast resolution 117 ines/mm at 0.000 
focal] position. : 


Slave Instrument No. 185° 


Maximum high contrast resolution 174 lines/mm at 0.000 
foca} position. 


Maxitnum low contrast resolution 11@ linee/mm at 6.000 
focal position. 
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The test data for both instruments is shown in Figures 2-1 and 2-2, 
Both instruments mci the sysiem requirements specification. 


C. LIGHT LEAH TEST 


The live payload light leal: test of the J-36 Sysiem vis compicted on 
25 Rex. Lxarpinatio: of the test payload showed material from the master 
instrument to be virtually free of hight leak fog defects. However, muterial 
from, the Sleve instrument showed two regions of light leak fog. One region 
is where the pavload passes the drum side of the slave muinplate, the other 
is where i: presses the same point on the master instrument, . 


A phmorsultiplier and visual check verified a suspected leah along 
the sl vc instriwacnt Jaminated strips which forra a light seel over the drum 
flange. Ji ds believed thai the RYV seal was broken during instaliation of 
iieproved {oli Seale ot ihe side of the drum. RTV was applied to the 
lentes surips and a subsequcm pkeotomultiplier cheek verified the iix. 

It was believed that < similar Jeak on the master camera caused the 
eecord dog ares on the slave film. However, the visual and photomultiplier 


end of the input felt seal. It was recommended that RTV te anplicu to the 
lauiaaied strives of the muster instrument end that a photemultiplicr verifi- 
covion then be attempied, A reduced photomultiplicr response would indicate 
the Jeshoere had been reduced below any significant level, while a substantially 
unchanced response would indicate that the fog producing leakage entcred at 
the enc of ihe felt seed where no effective remedy is aveilablce. The photo- 
multiplier response after applying RTV was unchanged (20 MV. before and 
after). 


‘he light leahage performance of the J-36 sysiem is therefore con- . 
siderce acceptable except for the leak deseribed in the preceding paragraph 
for which co wriser is recamrmendcd. This leak produced a density of 0. 92 
at the edeec of the film and a maximura density in the format area of 0.51. 


It should be noted J-36 is the first system with the felt seal and drum 
mocdifestions tested at A/P. While this tesi has demonstrated ihat the modi- 
ficziions provide a substantial baprovement, it is apparent that they are not 
zcompicte soition to the chronic probicm of tne pan camera light leakage. 
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D: jJ-26 (PG-1) FLIGHT READINESS AND CERTIFICATION 


A final flight readiness tesi, compleied on 15 Scptember, pruduccd pan 
instrument payload in generally excelent condition. Al) basic dati recording 
was accepiable and the payload was unusually free of random scratches and 
minus Gensity streaks, 


Photogrammetric date recording wes acccptable for the speed at which 
the ¢ystem wis operated, On master instrumeni No, 188, rail hole image 
£40 on the data block side, and hole #)¢0 on the timing mark edge were missing. 
On sleve instrument #189, all rail hole images were present bui hole image 
#14 on the timing mark edge wes of low density and probubly wiJl not appcar 
on fligh: insterjal. The Jens scan lincs of both instruments appeared excel- 
Jen trougpou: the farmet. 


Spacing of the 200 cycle marks indicated that the cycle period for both 
iSircuents Wak about seven seconds. This rate provides an exposure of the 
G dstatnatis about three times that provided at flight spccus, Experience 
with this avsfem hes shown that higher cycle rates also cause dynamic anomalies 
thal dcerade PG data recording. Therefore, this excellent readiness test 
paylocc cannot be considered. valid baseline data for flight evaluation purposes, 


ae 


“J 


Loading of ihe main instruments supply cassette was performed on 16 
Septainbor, Sensitomeiric samples of this main payload showed the type 3404 © 
emulsions io have acceptable characteristics. Bands of probable faint backing 
scratches parallel to the major axis were detected in both flighi samples. 
Siniilar streaks were observed in these films during subsequent tracking tests. 
Such sireahs are frequently observed duriug flight loading tracking tests but 
they have noi been detected in processed material. Since this condition causes 
no deieciable density and is on the backing surface, it is not considered a hazard 
to cither the original flight information or subsequently produced copies, 


Sensitornetric samples of stellar and index flight paylcads had been pro- 
cessed on 7 September. Results on all four films were acceptable. : 


Tracking and light leak tests were compljeted on 17 September, Other 


than the backing streaks on main payloads noted above, no anomalies were 
noted. Tne J-36 system was then ceriified for fight. 
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SECTION 3 


FLIGHT OPERATIONS 


A. SUMMARY 


Ali leunch, ascent and injection events occurred as programmed to 
achieve orbit, The period was 0.2 minutes low from predicted and slightly 
below 3 sigma tolerance, 


Both punoramic instruments opcrated properly throughout the flight. . 
Tine cvcle rates were 3.5% slow from preflighi calibrations but the insiruments 
were runiched within 0.75% of the same rate. The V/H programmer failed on 
orbit 14S descending or 157 ascending, however this was after the completion 
of the active. mission, 


The -1] and -2 SteDlar/Index cameras, the clock, and the command 
systese operated properly throughout the f) Early A to B transfer was 
successivlly excecuted during acquisition at on orbit 72, The pressure 
matic-up systen) oporated properly with 49 supply remaining at Event 2, 





” 
re] 


The instrumentation system performed properly throughout the flight 
execpt for Channels 18 and F Link 2 on ascent and Channel 13 on later orbits. 


Koth recovery sysiems operated properly during recovery of each 
capsule. The -2 telemetry battery spilled electrolyte into the recovery 
capseuls, 


B. PANORAMIC CAMERA SYSTEM PERFORMANCE 


Tne camera system dynamics were norma] on al] engineering operations 
obscrved during the mission. The film transport system operation was smooth 
and produced 99/101 ratios of 6/6 to 7/6 for both instruments. Cycle rate 
data (Table 3-1) was 0.5 to 3.5% slow compared to preflight calibrations with 
a typical error of 1.6% slow. The individual] instrument rates matched 
gencrelly to less than 0.5% Early Ato B transfer, (KZ-38 command) was 
issucd on orbit 72 at ni the A to B transfer was observed via micro- 
viave in realtime. All events associated with the command occurred properly. 
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FOP-EEGRET _C 
NO, 


Panoramic Film Consumption 


Actual) | 








| Master Slave — 
Pre-Launch 126 127 
-l Mission 2846 2867 
~2 Mission 3073 3057 
Total | 6045 6051 


FMC Match 
Tne V/}l ramp te orbit match was acceptable throughout the flight. 
The following settings of RTC 6, 8, and 10 were used to attain the 
best match during the mission: 


RTC G & 10 Remarks | 
8 3 6 Best settings for nominal orbit. 
7 3 s) Changed at Rev. 6, To compensate fcr orbit 


dispersions at launch. 


& 2 5 Changed at Rev. 12, Additional orbital 
data permitted improved ram) Selection. 


6 2. 6 Changed at Rev. 76. To compensate for 
normal orbit decay. 


7 3 6 Changed at Rev. 10%. To compensate for 
normal orbit decay. 


The V/H Programmer failed either on orbit 156 descending or 157 | 
ascending. The start commands slepped through properly and 400 
cycle voltage was present at the OSFG. The rnain instruments 
indicated the failure was located in the programmer. The programmer 
Stopped at cither 1000 seconds or 2809 seconds. This position of the 
programmer produced an output voliage level approximating the 
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POR-SLEGRET C 
NO, 


reference level. The prograrnmer did not operate again. The 

most probable point of failure was at the 2800 second point (Ref. 
Figure 3-1). This is near the time that S-202 closes (approximaicly 
2500 seconds) and resets the start relay K-201, . This condition 
indicates that S-201 failed to close at the proper time (near 400 
seconds into the cycle). The failure indications were identical 10 
the failure experienced on J-32 (Mission 1036), The programmer 
serial numbers were VP43 and VP44 for J-32 and J-36 respectively. 
Rostou ran a complete qualification test on a programmer and ran: 
another programmer to failure. 





Yav Programmer Performance 


This yaw progrummer was the fifth to be flown on the Corons J 
Program and was the firsiof a new desigu. The prograniuner was 
enabled on orbit ] at and remained enabled throughout the 
flight, A 100 second - enable testi was conducted on orbit 8 
at The test indicated propcr phasing 
of the programmer output. ‘Velemetry indicated proper phasing and 
output on all acquisitions during the flight. lt has been noted 
however, that there is a time delay of approximately 6 minutes in 
operate from command. This causes an incorrect yaw correction 
for the vehicle latitude position. This has been corrected on 
Missio.: 1041, 











G. STELLAR/INDEX CAMERA PERFORMANCE 


The ~-1 Steller/Index camera operation was normal throughout the 
mission with telemetry indicating proper shutter, meter, and programmer 
functions, 


The -2 Stellar/Index operation was normal throughout the mission, 
Telemctry indicated proper shutier, meter, programmer and siewing functions. 


1). INSTRUMENTATION AND COMMAND SYSTEM PERFORMANCE 


The instrumentation system operated properly throughout the mission 
with two exceptions: | 


1. Link II Telemetry data during launch wus not recorded at ne 
or STC. 
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 POP-SECREP C 
NO. 
2. Link I Channel 13 VCO (AP Status) clipped voltages above 


4 volts from orbit 121 for the remainder of the mission. 


to be acquired during ascent but 
and STC did not contain any voliage 


Link II was reported by voic 
tclemeiry tapcs from the 
control oscillator (VCO) 






The VCO of Link I Channel 13 began clipping during orbit 121. The 
data below the clipping leve] remained linear when 4 volts was used 
as a calibraie level, The clipping level became lower with Link I 
opcraiing tirac per rev. The lowest levels of the clipping reached 
80% toward the end of the mission, This did not severely hamper 
comniand verification but some orbit command verification was 
obtained from the Link IJ back-up Channel 12-2-00. 


The command system opcrated properly throughout the mission 
and wes the first system with the new operations selection control 
and tne real time early A to B transfer capability. 


Clock System Performance 
The payload cleck system performed satisfactorily throughout the 


mission. The clock/system time correlation data obtained from the 
acquisitions are included in Table 3-2. 







Pressure Malhe-up System Performance 


The pressure rnake-up system operated satisfactorily throughout the 
mission, The mission consumed 2035 PSIA supply pressure for a 
duration of 224 minutes of operate time. This resulted in an average 
supply consumption of 8.65 PSIA/minute of operate. This system had 
temperature sensors mounted on the supply botile. A plot of tempera- 
tures vs, orbit is included as Figure 3-5. Figure 3-6 describes the 
PMU supply pressure vs. operate time. Two points are included for 
each acquisition, one the uncorrected pressure indication and the 
second pressure corrected to 70°F. 


Thermal Environment 


Temperature daia obtained from BBB. -quisitions are contained in 
Tabl« 3-3. Average master instrument temperatures started with a 
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high of 85°F and ended with a low of 69°F. The Slave instrument 
temperatures started with a-high of 82°F and ended with a low of 
67°F. Specific plots of temperajure vs, Beta angle are included 
as Figure 3-2, 3-3 and 3-4. 


his system was equipped with the high range fairing ternperature 


sensors and was to be played out on Link II. As noted earlier, 
Link IE was not recorded on ascent. 
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6-26 188/189 FLIGHT MISSION 


poe eH INST. LB8 mmm ne eme INST. LA9—----] 

" I | i 1 
REV. Ch RAM? TUR SYSTEM ACTUAL UNIT SYSTEM ACTUAL UNIT SYSTEM Las 
MODE R & SECS CALIB. DEV. CéV. DEV. OEV. Dt: 


O68 A 7 ZB LOC 4eTi&® 467G2 G.39S 6.545 4.765 6.805 6.6585 G. 
6 A R 2 1709 2628S Te2PT FelES fY635S 2c2H2 2032S 2012S $04, 
ton sg 2 ETSd 20220 Zeles 1.355 1.988 222606 1.545 1.358 =C.: 
BT on Bo 2 1G 2022F 2012 14S 1.998 256265 1486S 1.078 0. 
1720 Le2ee pects 2elTS 2aRSS 20270 2el4S 16908 =Oe: 
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tre (~ > TGN eeG CATE 


S TrAT INST 1 iS SLOWER THAN INST 2 


Table 3-1. 
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Figure 3-1 
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SECTION 4 


MISSION 1035-1 RECOVERY SYSTEM 


| 


SRV #723 was reccived at A/P on 4 January 1966. The receiving 
weight'was 153.50 pounds. After modifications and incorporation of 
outstanding £,O.'s, the SRV was delivered to Systems Test for incorporation 
into the J-36 system, 


The capsule was shipped to VAFB on 21 June 1966, 

The -1 recovery system was successfully recovered by air catch 
from orbit 81 at 1719 PDT on 25 September 1966. The impect point was 
as follows: 

Predicted Impact  24°--32'N /166°-30'W 
©: gatas a) , 
Actual lmpzct 24° - 27'N/166 -31'W 


The condition of the recovered capsule was Satisfactory with no 
damage other than normal paint blistering due to the re-entry environment. 


Event times are shown in Table 4-1, 
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MISSION 1035-1. 


RECOVERY SEQUENCE OF EVENTS 


Event 
Arm 
Transfer 


Electrical Disconnect 


Se partion 

Spin 

Retiro 

Desuin 

T/C Separation 

"G" Switch Open 
Parachute Cover Oif 


Drogue Chxete Deploys 


Main Chute Bag Scparate 


Main Chute Deployed 


Main Chutc Disreef 


* From Separation 
we From Elecirical Disconnect 
ira Frorn Retro 


Spin Rate (RPM) 61.0 
Despin Rate (RPM) 8.5 
Retro Velocity (Ft/Sec.) 1016 
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Delta Time (Sccoiss)} 


Actual Nominal 
76. 90 77.0 +1.0 
2, 00 2.0 40,25 
i 
0.81 iz000. 
3. 38 2.4 +6. 30 
7.23 7.55 +0.45 
(10,56 | 10.75 + 9.59 
1,50 215 40,25 
495.49 497.7 
33.99 34.041 
0.66 0.63 + 0.08 
12. 10 Eee 
0.56 0.52 +0.13 
4.33 4.5 + 0.80 


TABLE 4-1 


POP-SECRET C 
NO. 


SECTION 5 
MISSION 1035-2 RECOVERY SysTrM 


SRV #724 was received at A/P On 4 January 1966. The receiving 
weight was 152,75 pounds, After modifications and incorporation of 
cutStanding E.O,'s the unit was delivered to Systems Test for mating to 
the J-36 system. 


The capsule was Shipped to VAFB on 2] June 1966, 


The -2 recovery system was successfully recovered by air catch 
from obit 160 at 164) PDT on 30 September 1966. The impact point was 
as follows: 


Predicted Impact 24°-05'N/164°-17'w 


Actual Impact 23°-50'N/164°-22"W 


- 


Event times are Shown in Table o-1. 


Post flight inspection of the ~2 recovery system revealed that the 
T/iM battery spilled electrolyte into the recovery capsule. The electrolyte 
was blown through the vent valve. The fix of adding a vent valve Storage 
tube has been issued for all further T/M batteries and is incorporated into 
the next Night units. 


41 





Fveni Actual 
Arm 76.46 
Trensfer 2.00 
Electrical Disconnect 0.80 
Scpcoration ace 
Spin 3.38 
Retro 7.40 
Dosdir 10,61 
T/C Seperation 1,44 
"CSC" Switch Open 539.0 
Parachute Cover OF 34,22 
Drogue Chutc Deployed 0.46 
Main Chuie Bog Separate 11.66 
Mein Chure Deployed 0,59 
Niain Chute Disreef 4.07 
+ From Separation 
** From Electrical Disconnect 
se From Retro 

Spin Rate (RPM) 6d. 2 

Despin Rate (RPM) 11.1] 

Retro Velucity (Ft/Sec.) 1040 

Table 5-1 





MISSION 1035-2 


RECOVERY SEQUENCE OF EVENTS 


reacscn:s « 


42 


Delta Time (Seconds) 
Nominal 


77.0+1.0 
2.0 + 0,25 


+0. 430 


0.: 
900 0. 4u0 


3.4 + 0, 36 


7.55 + 0.45 - 


10.75 + 6.59 
1.5 +0,15 
536.6 
34.04 1.5 
0.63 + 0.08 


+3, 0 
“2.2 


0.52 + 0.13 
4.45 + 0.80 


POR-SEGRET C 
NO. 
SECTION 6 


MISSION 1035 PANORAMIC CAMERA 


COMPONENT ASSIGNMENT ; 
Master (Fwd) Slave (Aft.} 


Component Serial Number Serial Numb 
Main Camera 168 189 
Main Camera Lens 20724235 2122435 
Supply Horizon Camera 289GCII 298G 611 
Supply Horizon Camera Lens E12888 £12835 
Take-up Horizon Camera 296-G5}i 299G5H 
Tuhe-uy Herizon Camera Lens E1285 £12887 
Suppis Cassctre SC-40 SC-40 


CANERA DATA AND FLIGHT SLYTTINGS 


Main Camera: 


Lens 24'"£/3.5 24"£/3.5 
Slit Width 0. 225" 0.175 
Filter Type Wraticn 254 Wratten 2) 
Film Type (Kastman) 3404 3404 
Suppiy Herizon Cameres: | 
Port. Bibra. 
Lens -: | 55 myrn £/6. 3 55 mm f/E€ 
Aperture Setting {/6.3 £/&.0 
Exposure Tune . 1/100 second 1/100 secx 
| Filter Type Wratten 25 Wratten 2: 
Take-up Horizo:. Cameras: ~ Stbrd. Port_ 
Lens 55 mm f/6.3 55 mm f/¢ 
Aperture Setiing £/8, 0 {/6.3 
Exposure Time . 1/100 second 1/100 sec 
Filer Type Wratici 25 Wratten 2 
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TOP-SECRET C 
NO, 


C. POST FLIGHT PERFORMANCE EVALUATION 


The image quality on both missions was excellent. The MIP. rating 
was &. The high quality is due in part to the unusually clear atmospheric 
conditions as noted in a cloud cover analysis from the index camera photo- 
graphy. The use of the yaw programmer, first in over a year, provided 
an improved image motion compensation, 


The aft-looking camcra photography produced imagery of better 
detei) than the forward looking camera... This same quality relationship 
has been observed on most missions and it is attributed to the forward 
looking camera being pointed toward the sub solar point which results in 
more haze lighi striking the camera. As a result of this haze light a 
filter with a higher film - filter factor is used on the forward camera, which 
rcguires 2 longer exposure time, | | 


The horizon camera photography was not veiled, however Slight 
Overexposure wes reported on the sun side cameras. 


Several minor areas of light leak fog were observed on both pan 
films during inactive periods. This is the first system incorporating 
improved main camera seals and it is noted that the magnitude of the 
light lecks was less then gencrally experienced, 


The last few feet of -2 pen film was contaminated by spilled 
electrolyte from: ine recovery battery. A new vent device will be incorporated 
on future missions to prevent the condition. 


Mission 103 is the first "J" system flown with the photogrammetric 
configuration. The rail hole images and lens scan lines produced by both 
cameras Showed some defects but in general were equivalent to pre-flight 
test results and provided adequate photogrammetric data points. 


Of the 73 programmed dots along each format edge, one dot on each 
edge was not detected on the master and all the dots on the slave were re- 
corded, As the mission progressed several dots failed to record, These 
failures are attributed to micro particles of emulsion from the rail surfaces 
filling the holes. 


The nod of traces on the master camera failed to appear occasionally 
and there were instances of the traces Starting after the beginning of the scan. 
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TOP-SECRET C 
NO. 
Both cameras produced random instances of undulating traces. This 
condition was noted in pre-flight test and are attributed to ihe opcration of 
the lens to stove interlock and some imbalance of the main lens 2nd colli- 


mator assemblies, These conditions art to be improved on futurc PG 
systems. The nodal traces do not obscure terrain detail as much as had 


been anticipated, 
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FOP SERPS 
| SECTION 7 


MISSION 1035- STELLAR-INDEX CAMERAS 


A. COMPONENT ASSIGNMENT 
-]1 Mission ~2 Mission 


Component Serial Number Serial Number 
—_———— i Sr ee 


Camera D-95 D- 96 
Index Reseau 112 101 
Stellar Reseau 113 116 


B. CAMURS DATA AND FLIGHT SETTINGS 
Stellar Camera: 
Lens 85 mm f£/1.8 85 mm f/1,& 
Exposure Time 2 seconds 2 seconds 
Filter Type None None 
Film Type (Eastman) 3401 3401 
Index Camera: | 
Lens 38 mm [/4.5 38 mm £/4,5 
Exposure Time 1/500 second 1/500 second 
Filter T'ype Wratten 21 Wratten 21 
Film Type (Eastman) 3400 3400 
C. POST FLIGHT PERFORMANCE EVALUATION 


The -1 S/I unit produced 435 frames on each camera. The index imagery 
was excellent. The stellar formats contained at least 15 stars per exposure, 
light flare in the stellar formats was minimal. The plus density sireaks that 
are being called "jettisoned fuel particles'’ were more frequent that usual. 






FOP-SECRET C 
NO, 


The streaked tiniing pulse on the -1 slave film and the 26 unprogrammed 
S/I exposures reported after the master camera off command are the normal 
result of a new arrangement which switches control from the master to the 
Slave when only the slave is operating. This operation will be normal on 
future 'J-1" missions. . | 


The -2 stcllar and index cameras each produced 475 frames. Each 
stella: frame contained at least 15 star images for vehicle attitude determi- 
naiion. Earth flarc was at a minimum, A small foreign particle was located 
on the backside of the reseau plate on both stellar cameras causing a focal 
out of focus condition. 
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SECTION 6 


' PANORAMIC CAMERA EXPOSURE 
The Masicr camera containcd a 0,225 inch slit and a Wratien 234 
filter. The Slave cumera had a 0.175 inch slit and a Wratten 21 filter. 


These cunditions placed the nominal exposure between the full and inter- 
mediate processing curve, 


The frequency distributions of the solar elevations and solar azimuths 
encou pies ed during the photographic cpevenons are shown in Figures 8-1 
to &- 


The nominal exposure tiincs of the Master and Slave cameras are 
showin as @ function of latitude for passes D-8, D-56, D-104 and D-152 
in Figures &-5 to 8-12, The predicted level of processing for the original 


negetive ig Lascu oa the in-flight performance estimate and is tabulated 
bein. with the processing levels reported by 





Mission _Camera | : % Primary % Intermediate % Full 

19%5-] FWD Predicted 9 17 83 
Reported 0 11 89 

1035-1 AFT Predicted. 0 5 95 
Reported 1 14 85 

1035-2 TWD Predicted 0 22 78 
Reported 4 18 78 

1035-2 AFT Predicted 0 23 77 
Reported 0 12 
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DIFFUSE DENSITY MEASUREMENTS 


The diffuse density measurements made by AFSPPF were computer 
soricd at A/P to permit wnalysis of the density ranges encountered at the 
three processing levels. A study of sorting techniques showed that no 


absolute method was available to separate the densiiy values as the accuracy 
of the Processing History published by appears rather low 
and processing transition phases are nots r. The sorting technique 


sclecied uses the base plus fog density values where measurements up to 
0,09 density are considered as having received Primary processing, 0.10 
to 0.17 es Intermediate and ahove 0.17 density as Full. The percentage of 
originel negative that was processed at each level, based on the computer 
sori, is tabulated below with the predicted and reported processing per- 
centages. 








Mission | Camera Primary Intermediate Full | 
WWi-) FWD Predicted 0 i7 83 
Reported © 0 li . 89 
Computed 0 5 95 
1035-1 AFT Predicied 0 ) 95 
Reporicd 1 14 85 
Computed 0 9 91 
1035-2 FWD Predicied 0 22 78 
Reported 4 18 78 
Computed 0 18 82 
1035-2 AFT Predicted 0 23 77 
Reported | ] 20 79 
Computed 0 . 1zZ 88 


The tabulations of density frequency distributions for Missions 1935-1 
and 1935-2 are included in Appendix A, Table A-1 thru A-4. The graphical 
prescniation of the density distribution are computer plotted in Appendix A 
Figures A-1 thru A- 36. 


 POP-SICRET 


A summary of the processing.and exposure analysis is shown in Table 
9-1. The terrain D-Min, criteria, (range) for proper exposure and procesSing 
is 0.40 to 0.90 density units. The area mcasured for D-Min. is selected 
subjectively and is not necessarily the absolute D-Min in the photography. 


A density range chart, ‘Figure 9-1 is included in this report. This 
type of chart for missions 1004 to 1031 is included in the A/P Finel Report 
for Mission 1031. 


These charts are produced from lhe sarne density measuremenis 
previcusly mentioned in this section. The computer produced thc mean, 
median and range figures for the various processing levels used, The 
chart includes the number of frames (swnples) in which the density measure- 
menis were made, These measureimenis are made on approximately every 
tenth frau:c throughout the mission. 
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PERFORMANCE MEASUREMENTS 


The photography acquired by both panoramic cameras during Missions 
1035-1 and 1035-2 reecived a MIP rating of &, A summary is tabulated 
below of ihe MTF/AIM resolution vaiues measured by AFSPPF. The micro- 


dencitom:cier slit was 1 micron by 80 microns for the edge Scan analysis. 


Mission: Camera Cycles/mr Average Ground Resolution 
10gs71 rwD 66 16. 6' 
74 
103-2 FWD 81 
1635-13 AFT 86 14,7' 
$1 
1035-2 AFT 82 


c 


The details of the measurement and computing techniques, targets 
meusured and, target locations are fully rcported in the evaluation report 
published by AFSPPF and are nol included in this report. 






LOPSEChET 
NO. 


SECTION 11 


VEHICLE ATTITUDE 


_ The vehicle attitude errors for both Mission 1035-1 and 1035-2 were 
derived from the reduction of the Sicllar camera photography. This 
attitude dete is supplied to A/P by NPIC. 


The attitude errors for each frame and the attitude control rates are 
calculated at the A/P compuicr facility. The computer also plots the 
frequency distribution of the rates and errors. Figures 11-1 through 11-6 
show these distributions for Mission 1035-1 and Figures 11-7 through 11-12 
for Mission 1035-2. 


The summary tuble below lists the maximum attitude errors and rates 
thai were experienced during 907; of the FWD camera photographic operations, 
excluding ihc first six framcs of each operation, and the total range of the 
errors anc rates. . 


Mission 1035-1 Mission 1035-2 
Velue_ 90% Range 20% Range 

Pitch Error (°) 0.16 -0.42t0+0.40 0.16  -0.42 to +0, 30 
Roll Error (°) 0.55 -0,70to+0.02 0.50 -0.88 to +0, 02 
Yaw Error (°) 2.39 -3.2to 40.8 3.02 -3,2to +1,2 
Puch Rate (C/hr. ) 18.86  -85 to +65 18.37  -56 to +36 
Roll Rate (C/hr.) 27.92  -70 10 +80 30.14 -85 to +75 
Yaw Rate (°/hr. ) 32.95  -60 to +70 27.47  -85 to +70 


The performance of the attitude control system is comparable to the 
contro! systems used on recent missions. The panoramic photography was 
noi degraded py the attitude control system. The yaw programmer caused 
the high yaw error. See Section 3-B for discussion, 
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SECTION 12 


IMAGE SMEAR ANALYSIS 


| 


The frame correlation tape supplied to A/P by NPIC contains the 
binary time word of each frame of photography. A computer program 
has been assembled at A/P which calculates the exposure time of each 
frame and compures the camera cycle rate with the ephemeris ito 
calculate the V/h mismatch. This data is combined with the vehicle 
aiiitude error and rate values of each frame and the crab error caused 
by ecerth rotation at the latitude of eacli frame. The program outputs the 
totul along track end cross track IMC error and the limit of ground 
resvluiion that can be acquired by a camera regardless of focal length 
and system cenabilities. 

The computer rejects the first six frames of ali operations as the 
large V/h error induced by camera Start-up is not representative cf the 
overall system operations. The frequency distribution of the V/h errors 
and resolution limits are computer plotted and are slown in Figures 12-1 
through 12-16, 


The summary table 12-1 presents the maximum V/h ratio errors and 


resolution limits that existed during 90% of the photographic operations 
and the total range of values during all operations that were computed. 
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SECTION 18 





RADIATION DOSAGE 


Each recovery system flown on a Corona mission contains a sealed 
packet of Eastman Type 3401 and Royal X Pan emulsions to determine 
the total radiation received at the take-up cassette. Both film types have 
been irradiated by 1.MSC at various levels and the base plus fog densities 
recorded after controlled processing. 


Following recovery the film dosimeter packets are removed at A/P 
and processed with a pre-flight sample of the same film type and sensito~- 
metric control film. The resulting base plus fog density measurement of 
the dusimeter strips is used to ascertain the total radiation level. The 
tabic below presents the base plus fog readings for the dosimeter strips 
and tle radiation leve? equivalents. 


Mission 1035-1 Mission 1035-2 


E@F Bt+F 
Ernuision Density Radiation Density Radiation 
Type 3401 0.21 0.7R 0, 25 1.2R 
Royal X Pan 0,27 0.5 R 0.32 O.7R 


These levels are below that which will degrade the photography. 
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SECTION 14 


SYSTEM RELIABILITY 


Reliability calculations for the payload are based on a sample beginning 
with M-7. Hence both the major part of thc Mura) Program and the "J" 
Program are covered in the calculation. For certain auxiliaries, i.e., 
the stellar-index camera and the horizon cameras, the sample size is 
chanzed to recognize incorporation of modified equipment or new designs 
where reliability was one of the principal reasons for the modification. 
However, for primary mission function, the Sample size is consistent with 
relisbility reporting for the vehicle. 


The reliability estimates of this section deal exclusively with the pay- 
load. Failures to achieve orbit or vehicle induced failures are thereby 
excluded. Recoverics before a complete mission has been completed are 
considered as full missions providing that early termination was caused 
by rcesons not connected with payload operation. Film quality is not 
considered in the reliabiliiy estimate calculation. Hence, only electrical 
and inechanical functioning are considered, 


The reliability estimate is also divided into primary and secondary 
functions. The primary functions are operation of the panoramic cameras, 
main camesu door operation, cperation of the payload clock, and recovery 
operations. The secondary mission functions are horizon camera operation 
excluding catastrophic opcn shutter failure mode, auxiliary data recording, 
and stcllar-index camera operation. A summary of estimated reliability is 
shown in Tables 14-1, 


Pancramic Camera Reliability 
Sample Size - 159 opportunities to operate. 
One failure - S/I1 programmer on System J-19. 
Assume - 3000 cycles per camera per mission. 
Estimated Reliability = 99.0% at 50% confidence level. 


Main Camera Door Reliability 


Sample Size - 53 vehicles x 2 doors = 106 opportunities to operate 
Estimated Reliability = 99.4% at 50% confidence level 





‘TOR-SEERPT C 
| NO. 


Payload Command and Control 


Sample Size - 8760 hours i in sample 
Two failures : 
Estimated Reliability = 97.1% at 50% confidence level 


Payload Ciock Reliability 


Sample Size - 8760 hours operation in sampie 

No failurcs 

Esiimated Meliability = 99.2% at 50% confidence level 
Estimated Reliability of Payload Functioning on orbit = 97.4% at 

50% confidenee level 


rf 


Recovery System Neliability 


71 opportuniiics to recover 
1 failure - improper scperation due to water seal - cutter failure 
Estimated Reliability = 97.6% at 50% confidence iecvel 


Stellar- Index Camera Reliability 


Sample begins with J5 

Sample size = 21,680 cycles 

Four failures 

Estimated Reliability = 91.3 at 50% confidence level 


Horizon Camera Neliability 
Sample begins with J5 - 68,500 cycles 
Estimated Reliability of Single Camera = 98.8% at 50% confidence level 


Estimated Reliability of Four Horizon Cameras at a Parallel 
Redundant System = 99, 9% ai 50% confidence level. 
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SECTION 15 


SUMMARY DATA 
The comparison of the operating parameters and the performance 
achicved by previous missions has been difficult due to the large volume. 
of du‘ that results from each mission. Some of the pertinent characier- 
istics from prior missions have been sununarized in Tables 15-1 through 
15- 


The summary date was started with Mission 1004 as the J-05 
camera system was the firsi to iacorporate the major modifications of the 
tilaniuin @rurya and sean arm, four roller scan head and Corona J 
capakilities, Only those missions thai culrninated in the recovery of 
some. photography have been listed, thérefore Mission 1005, 1005 and 


1022 are deletes, 
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